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(57)Abstract: 

PROBLEM TO BE SOLVED: To connect a signal transmission line 
formed on the surface of a dielectric substrate and a wave guide at a 
low loss and low reflection. 

SOLUTION: A wiring board is provided with the high-frequency 
transmission line which is made by forming a strip conductor 5 having 
a terminal end 5a on one surface of a first dielectric layer 1a and a 
ground layer 7 on the other surface, and a connection section for 
connecting the high-frequency transmission line and the wave guide 
B. The connection section comprises a slot 6 formed in part of the 
ground layer 7 which faces the terminal end 5a of the strip conductor 
5; a second dielectric layer 1b deposited on the surface of the ground 
layer 7 of the first dielectric layer 1a; a matching section 10 which 
comprises a plurality of vertical conductors 9 formed around the slot 6 




from the ground layer 7 through the second dielectric layer 1 b; and a '—■ 

conductor band 13 constituted of at least two layers which is formed in the dielectric layer 1b, electrically 
connecting the vertical conductors 9, and is so formed as to surround the matching section 10. 



LEGAL STATUS 

http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAdpai.eDA414185222Pl.htm 



9/16/2005 



Searching PAJ 




[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAdpai.eD A414185222Pl.htm 




(i9)a*ffl#fFif up) (i2)^^fl^|^F^$g (A) dumftum^m^n 

#12 002-185222 

(P 2002-185222 A) 
<43)^MB ¥i£14¥6m8B (2002. 6. 28) 



(51) Int. CI. 7 




F I 


f-73-K (##) 


HO 1 P 


5/107 


HO 1 P 


5/107 J 5E346 


HO 1 L 


23/12 3 0 1 


HO 1 L 


23/12 3 0 1 Z 5J067 


HO 1 P 


5/02 6 0 1 


H O 1 P 


5/02 6 0 1 Z 




5/08 




5/08 L 


HO 3 F 


3/60 


HO 3 F 


3/60 








(21)tH^#^ 


#^2000-382168 (P2000-382168) 


(71)ffl«A 


000006633 










(22)ffiHB 


¥^12^12/3150 (2000. 12. 15) 










(72)*«# 


it» KM 


























(54) mw<D&m mumwi 



(57) [gift] 

[rib] iim^sssMt-^BK^n/cff-^esi^ssi:® 

a SttSX h 'J v T'IfrStjBJOjJBcy? > FB 

MStifcS2C9SS«ft)Blbi 1 X a •;/ h?L 6 ©jljffl 

® 1 brt»C^jS£nfiE*#9fU]£SaWC8jftT££ 
tfclc. 0£ffitffeSK^£i* nfc 2 @£Lt© 




1 

MEttttflbP. WE^^HJBafflEXhU 

»^t3#«p"r*fiiBjc»j«sn&^ay hat, me^ 

HJB*^mE«2©««#H*JiaLfi#ififi©l/4 

[0 0 0 1 ] 
[0 0 0 2] 

«e»*pI«^-rSfc»(C, >'JS (3 0-3 00GH 

z) te&^mft?z*m#mT<DM&&m/u'v^2>. m 

^Oitffl<i:LT*Hl/-^-^i»LANOJ:5a5 y 

-( 1 9 9 5¥»F*fR»«¥ftXU^ hn-^XVIt 
<xr^^ SC-7-6W , n-Hl/**;*? 
y7fA ( 1 9 9 5^«^«ffliifl*^xi/^ hn-^7 
XV^Ir^^ C-13 7#BH) , B5iI$il£LA 
N (l 9 9 5¥«^*«il«¥*xi/* hox^xvtt 
<Xr>f^ C-139W tmm-ztiT^Zo 
[0003] c<d&?iz* u &(Dmmtfm$s\z-Dn. -e 



(2) &M2 002-185222 

2 

[0 0 0 4] dCOcfco^M^SiSO^Tfc, PS^felSH 1 

[0 0 0 5] aSEICJSW-SlHlBatEftSl^i^y ir— 

^LAcf£, i7 h U 7^8*tSHSffl^y 

[0 0 0 6] SifiTte, >?CKlt&tl 

< ^ DX h >J y t LfcfB»&«ifi**«r§B¥ 
6-2 8 3 9 1 4^, ^P^F 1 1 - 2 4 3 3 0 7^, # 
20 i¥8 - 1 6 2 8 1 0^T*§§g£*VT^£o 

[0 0 0 7 ] &rc. 1 1 - 1 1 2 2 0 9 ^TH 

tf^-f rto^-f hu 

[0 0 0 8] 

n * ^ ^ £ £ ic J: 0 S8il**Jil*T * Plfifctt 

[0 0 0 9] £Ac> 1 - 1 1 2 2 0 

[0 0 10] W¥6 - 2 8 3 9 1 4*%. 

1 1-24330 7-SfTte* hU y^y-i> 

j£«HT?«^*es!£ia:fcD. (i#©aa«r**iiME"r 

50 [0 0 11] $bC1$i¥8 - 1 6 2 8 1 O^Ttt, W 



(3) 

3 

ftftzm^K 1 / i o$i&&T<DmffiT*2m\zffiw-? & 
fc. 

[0 0 12] *5B*tt, flttlB»S&»«^ibTfi8$ 
[0013] 

JfflE«tt8IW* ME^7>KIB0WBXhUyy»#0 

7>H»affiJC«»»j«*nfc»2©BI«fleJBi:, MIS 
^ > KJIft* &MEJB 2 ORt*|«Xlb£oNex 

s&<h, mEsatfrt£KjftSftfc**£. ^fe^n^n 
wrESitsMWB&maw^fttt-rsti 

[0 0 14] ±E<0**^»Ccttl«, 

ft #e in is k m (7) >r > tr - y > x e> s m a tz & <d m 

T»«rT * c <h fc J: o T»{H«fc*fl**> 

-rs c £ *^mzm±T~zz>rzsb\z, &M%>m&m&z 40 

[0015] £fz, *&wiz&tL&, mm&&<D±z 
^^^n^m^^mx^ ^^z.t\z^^x. 
*fte©E»sffi^<DSttB*offiia*rti^«t*»iRtt© 

[0 0 16] 

[JfiW<B*lfc<0»IB] £TF* *9B9i4>Ea££<Z>ttliS 

-W«:«TJCHffi*fe<!:^BiWr*. Hill #fB9l<B 
SEHStgcO-^J^^H^f afci6(D^COT^oT, (a) 50 



*#Hf! 2002-185222 
4 

(t>) tisa^sfi^^SH, (c) \t 
[0017] s-r. anann shs^/w^-v* 

Att, R«M 1 a <h8tM 1 b tSflf TSRttft 

mts.it. &fc2\zj:-DTM!&2nrz** My-* zn\z 

[0018] mmi^mmi(D^r^\i^* 3«co^B(c 
nxh'j7^5«^nt^§o fit, 

^ R«#sfi i n >j y y»# 5 fiDSjai:«, m.i* 

[0 0 19] ZCD/tytr— -JiZ^X\t. XhUy^i 
S*g3l«Btt±Ev-r^DX h 'J *^Wflefc:lB&"f. 

[0020] («*%sb) &fz. *mmv>&msmz&^ 
^ 5 £ »*rr a ic \tm»ffim& £ nt ^ & to 

[0 0 2 1 ] f LT» ^m^l U0)XO7h?L6*§ 
tlT43 0> C©Sf«#:Ji 1 b {ZtetfZXUy h?L6 

\z&m?%rz&<Dm&<omw.mfc 9&1/4 mm*m<D 
mmaX'M&znT&K). c<z>mw.m#9izi:-2TW& 
ntzmmmmmtv&ffimn^ >v-y>x<Dm&& 

1 0 ^Mlt^So 

[0 0 2 2] ±E<0«B*dc(C*3^T, V-f^DXh'J 
y h U >y 5 tt. X D y h?L 6 itM 

^3 - 1 2 9 9 0 3mzmMznr&Ds mi (t>) ^> 

l/4ftfi©fi$LT^UJ-rSi5 

^L. ««tt^tt*rbt>WE^ffio»*^te-frfc**t-e 

So 

[0 0 2 3] $b(C> Sifi*ft9{Ctt, ^im*®lb<0 



(4) 



2002-185222 



«i 0TnmmwmizmiSt-?2>z£&&£izmm-rz 

[0 0 2 4] 0 1 (c) tC^-TctotC, S^ttlf 10 

#1 3*»a$nx^*. 

[0 0 2 5 ] C©«J:-5ftE*l*SJC»LT»jK < ffB«:» 
B3©i»ft»«Lfct*© (a) tKK 
KrffifH^:, (b) ^®0tC^T «t 3 (C, SiSfB^)77 

XgfttSCt^Xf^ 

[0026] m&mft9\z&vTm&nrz&&m 
ion. iSfBoiinSM^i;^ »si>«-en 

£0 fc/hS^lM X£R5£$nT^£££:j&*a3;L^. 20 

[0 0 2 7 ] ip-fe, 0 3(b) KjRfatK m^BCO 

©*f$^L2, W2X^oX, 1 0 *> L 1 , W 

1 a><2Hgft*&ft£«H^ Ll^L2, (*i:lkl 

2. ^;W1^W2, mzW 1 <W 2 T£>£ ^t^^ 

L^o LltL 2<7>BII«ra (L 2 X 0. 6) 

1^ (L2-0. 1mm) 7&*jf£L<, ^cWl 

©HflUi (W2 X 0. 6) ^Wl ^ (W2 - 0. lm 30 

m) a<ff*LH. 

[0028] :n(i s^m o<0*#2£«»«iiiip 

Acommwmi biz^omf^m^z^m-rn^m^ 
xt), se^sbi o^&gBBPgBi 4\zi&&i2nz>mm 

migL&B&nottfcd&m^T&wi\sizm&\Zs %wz 

[0 0 2 9] ^tt^XH £Og£m#/S 1 b<DX 
fc#Tff*. fiP%, :©i#llll XhU7^»#5 

owk:Hi;a«6*f^ffl*#r-5. so 



[0 0 3 0] £fc. mm i SB<D&M\Z&tz-DT\$* 04 

^B' ^a^f+^^^ita&Tft^JCctoTSIISH^-rs 
[0 0 3 1 ] C^l(7)/V^-yAH ^m^Sffi 

i. xmj7/»»5, ^7>Ki7, m»m8. mm 
m%\(Diz y si y ? grmmm&m&t&Wi&m ht— jb ix 

[0 0 3 2] ^S»tt*itJC*(riT, 1:5^ 3 1*3 

aww*. ^ >fji 7 tcistt e>nfcx a y ha 6 (c i 
eBtceasn*. 

[0 0 3 3] ±Eiai^L/fe*»W(Z>iB«ftA^^r- 

2 0 3 , A IN, S i 3 N 4 £: 7^ y iiy 

Tsttft. *5Ni«77«i:Al 203» S i 0 2 , MgO 

5e©*K»ttfc*»L&«. i&f&TZCtlz^QMf&tz 
[0 0 3 4] W^CDfi^SrS^XhU^yWflcS 

[0 0 3 5] OTAtf, Sffi^A I 2 0 3 , AIN, Si 3 

mzmmm^Lx. 1 5 0 0-1 9 0 otoMrcttj* 

tfttfJ;<, M^^7^m *f5*"fc95y**m 
^QWl&t&m&lZte, ffl, «ft£*fflV>TH« 
(:IX8 0 0-1 10 OICcDiaaTttJSfiTSCliitCcfcO 

[0 0 3 6] *{C, ±IS01 (C^U^icfc^^:*^<7)iS 

wttffl/t^y-^AtwttffB^coflstttisefiiWtt 

[0 0 3 7 ] JB5t»Cffllr>fc/^y^r-ytt, Sffl^^<7)P^ 



(5) 



2002-185222 



[0 0 3 8 ] 



mi) 











S21 


|it*4No. 




JP3& 








(mm) 




(mm) 


(dB) 


1 


0.3 


0 


0.8 


5.8 


2 


0.3 


i 


0.4 


3.8 


! 3 


0.3 


3 


0.2 


3.6 


4 


0.6 


0 


0.8 


6.2 


I -5 


0.6 


1 


0.4 


4.7 


! 6 


0.6 


3 


0.2 


4.6 



S^ftftJEd = 1.30mm 

[0 0 3 9] ^lA^WS^ftcfcik:. L 

i/2&m^n<DumNo. 2, 31** g»#tt (S2 

1) ^4. OdBOTtM^tt^lL cnfC^t 
4-6T«<RH$tt (S2 1) jJM. OdBctO^< 

[0 0 4 0] 

mi] *&m<D&»&&<D-m£LxmmiiLmrtyir 
Mm, (b) t*ag©#s« i <D&mm, (c) a*tt* 

B t ©«H«jg*KWT*fc«>(D«lilSBrffiHTftS. 



20 



30 



[H3] Hl©K«*«/tyir— ^t»««Bfc*IKL 
fcWMB (a) ftffl§Kffffigji:, (b) ¥BBT*S. 

[H4] **W©Elft*«a>«©«tUT, ffifflftffl^ 



b mmv 

B yy>"J 

1 R«#ais 

la mi (£>^m#Ji 
lb ^2^1*1 

2 ttflc 

3 +ttr^ 

4 BSJSift*^ 

5 Xh'J7 

5 a «S 

6 XP7 

7 2/^>K» 
9 ^fflaUft: 

i o m&m 

1 2 

i 3 »»mm»m 



[H2] 



[04] 




(51) Int. CI. 7 mWIRn F I f-73-K (##) 

H 0 5 K 3/46 H 0 5 K 3/46 Z 



F3?-A(#^) 5E346 AA02 AA04 AA13 AA15 AA23 
AA33 BB02 BB04 BB07 BB15 
CC14 CC17 CC18 CC21 CC31 
CC32 CC35 CC36 CC38 CC39 
HH03 HH06 
5J067 AA04 CA71 CA73 CA75 FA16 
KA29 KA68 KS11 LS02 LSI 2 
QA04 QA05 QS03 QS05 QS16 
QS17 



* NOTICES * 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The RF transmission line which has the strip conductor which has the 
termination formed in one front face of the 1st dielectric layer and this 1st 
dielectric layer, and the grand layer formed in the front face of another side, In 
the wiring substrate possessing the connection which connects this RF 
transmission line and a waveguide The slot hole formed in the location where 
said connection stands face to face against the termination of said strip 
conductor of said grand layer, It comes to provide the matching section formed in 
said grand layer front face directly under said slot hole of the 2nd dielectric layer 
by which laminating formation was carried out, and said 2nd dielectric layer, the 
plurality which penetrated said 2nd dielectric layer and was formed with less than 
1/4 spacing of signal wave length from said grand layer has the perpendicular 
perimeter of said matching section - a conductor said - perpendicular - a 
conductor, while connecting between electrically the conductor each other 
formed at intervals of less than 1/2 wave - the wiring substrate characterized by 
coming to be formed with a band. 

[Claim 2] The wiring substrate according to claim 1 with which it comes to form a 
conductor in the interior of said matching section. 

[Claim 3] The wiring substrate according to claim 1 whose magnitude of said 
matching section is below the bore of the waveguide connected. 




• 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the circuit board which mounts 
the package for RFs for containing RF components, such as a semiconductor 
device for RFs, and a passive element for RFs, etc., or the package which 
contained these components, or the circuit board which carried out the direct 
surface mount of the various components, and relates to the wiring substrate 
which can carry out a signal transmission efficiently between signal-transmission 
track-waveguides about the wiring substrate in which connection with a 
waveguide is possible. 
[0002] 

[Description of the Prior Art] In recent years, social computerization progresses, 
and wireless-izing and personal-ization are progressing so that informational 
transfer may be represented by the cellular phone. In such a situation, in order to 
make possible signal transduction of further high-speed large capacity, 
development of the semiconductor device which operates in a millimeter wave 
(30-300GHz) field is progressing. Recently, the radar between vehicles and 



various application systems using the electric wave of a millimeter wave like 
wireless LAN have also come to be proposed as the application with an advance 
of such a high frequency semiconductor component technique. For example, the 
RADAR between vehicles using a millimeter wave (the 1995 Institute of 
Electronics, Information and Communication Engineers electronics society 
convention, SC-7-6 reference), a cordless camera system (the 1995 Institute of 
Electronics, Information and Communication Engineers electronics society 
convention, C-137 reference), and high-speed wireless LAN (the 1995 Institute of 
Electronics, Information and Communication Engineers electronics society 
convention, C-139 reference) are proposed. 

[0003] Thus, it has been a big technical problem how miniaturization and low 
cost-ization are attained, development of the component engineering for enabling 
those application also being advanced to coincidence, and having a required 
transmission characteristic in various kinds of electronic parts especially as 
application of a millimeter wave progresses. 

[0004] It is positioned as an element with how important the circuit board or the 
package with which the high frequency component was contained, and an 
external electrical circuit are connected with easy and small structure also in 
such a component engineering. It was a big problem how the external electrical 
circuit in which the smallest waveguide of transmission loss was formed, and the 
circuit board or the package which carried the high frequency component is 
especially connected. 

[0005] the approach and external electrical circuit which once change into a 
coaxial track from the package for high frequency, using a connector as an 
approach of connecting the circuit board or the package in the former to the 
waveguide in which it was prepared in the external electrical circuit, and are 
connected with a waveguide - setting - a waveguide - once - a microstrip the 
microstrip after connecting with a conductor etc. - the approach of connecting a 
conductor and the package for high frequency is adopted. 
[0006] opening in which the waveguide was recently formed by the package - 



direct - joining together - the microstrip in a waveguide and a package - the 
simple structure which combined the conductor is proposed by JP, 6-28391 4, A, 
JP.11-243307A JP,8-162810,A, etc. 

[0007] moreover - JP,1 1-1 12209, A - the microstrip in a cavity - the structure 
which can do the hermetic seal of a semiconductor device easily is also 
proposed by joining together electromagnetic by the slot which formed the 
conductor and the waveguide in the grand layer. 
[0008] 

[Problem(s) to be Solved by the Invention] however - above - the waveguide of 
an external electrical circuit - once -- a connector and a microstrip - by the 
approach of connecting with a package through other transmission-line gestalten, 
such as a conductor, since it was necessary to secure the field which forms a 
connector and other transmission lines while the connection structure itself is 
complicated, there was a problem that the connection structure itself will be 
enlarged. And transmission loss may have increased by minding other track 
gestalten and connectors. 

[0009] Moreover, although a hermetic seal is possible and the technique which 
can perform signal connection of a transmission-line-waveguide was advocated 
in JP,11-112209,A, opening which formed the signal of a microstrip line in the 
grand layer is connect to a waveguide through a through dielectric layer, since 
the transparency frequency of a signal was adjusted only by an opening 
subordinate's dielectric bed depth, the effect of dielectric thickness was large, 
property variation became large as a result, and this was not able to be used as 
a product. 

[0010] On the other hand, although JP,6-283914,A and JP,1 1-243307, A had 
made structure which has arranged the termination of a microstrip line in 
waveguide extension, it was wide range, and in order to carry out the need of the 
circuit adjustment which time amount requires in order to make a signal transmit 
or to adjust the passband of a signal, it had become the cost rise of a product. 
[0011] further JP, 8-1 6281 0,A - a conductor - although the waveguide wall is 



constituted from arranging to a duplex at intervals of 1/10 or less wave using a 
hole - a millimeter wave field -1/10 or less wave of spacing - a conductor » it is 
difficult to form a hole and was not able to use as a product, moreover, a 
conductor - the case where spacing of a hole is extended - a conductor - since 
an electromagnetic wave leaked from a hole, a signal was not able to be 
efficiently transmitted between signal-transmission track-waveguides. 
[0012] This invention tended to cancel said technical problem, accomplished it, 
and aims at offering the connection structure of the wiring substrate in which 
reflective small connection is possible, and its waveguide small [ loss of a signal ] 
for the signal-transmission track formed in wiring substrate front faces, such as 
said package for high frequency, and a waveguide. 
[0013] 

[Means for Solving the Problem] While the wiring substrate of this invention 
possesses the RF transmission line possessing the 1st dielectric layer, the strip 
conductor which has the termination formed in one front face of this 1st dielectric 
layer, and the grand layer formed in the front face of another side of the 1st 
dielectric layer In the wiring substrate possessing the connection which connects 
this RF transmission line and a waveguide The slot hole formed in the location 
where said connection stands face to face against the termination of said strip 
conductor of said grand layer, plurality is perpendicular to the perimeter of said 
slot hole with [ penetrate said 2nd dielectric layer on said grand layer front face 
from the 2nd dielectric layer by which laminating formation was carried out, and 
said grand layer, and ] less than 1/4 spacing of signal wave length - with the 
matching section formed by forming a conductor it forms the conductor formed in 
said adjustment circles, and in said dielectric layer -- having - said - 
perpendicular - a conductor - the conductor more than two-layer [ which was 
formed in the location which surrounds said matching section at intervals of less 
than 1/2 wave mutually while connecting between electrically ] - it is 
characterized by providing a band. 

[0014] perpendicular to the 1st dielectric layer in which the signal-transmission 



track was formed in the connection with a waveguide according to above- 
mentioned this invention - a conductor and a conductor ~ since a laminating is 
carried out in one, the 2nd dielectric layer in which the band etc. was formed is 
easily producible according to the manufacture approach of the usual multilayer 
substrate, and perpendicular [ for forming the matching section for aiming at 
adjustment of the impedance between a waveguide and a signal-transmission 
track ] - a conductor - a group - a predetermined conductor - connecting with a 
band - a false conductor - since it can prevent effectively that a signal is 
revealed from a wall, conversion efficiency can be raised. 
[0015] Moreover, according to this invention, the fall of the connectability by the 
location gap at the time of connection with the wiring substrate of a waveguide 
can be prevented by carrying out to below the bore of the waveguide to which the 
magnitude of said matching section is connected. 
[0016] 

[Embodiment of the Invention] Hereafter, an example of the package for high 
frequency is explained based on a drawing below as a typical application about 
the structure of the wiring substrate of this invention. Drawing 1 is for explaining 
an example of the wiring substrate of this invention, and (a) is [ the top view of a 
dielectric substrate and (c of an outline sectional view and (b)) ] the bottom views 
of a dielectric substrate. 

[0017] First, according to drawing 1 , mounting loading of the high frequency 
component 4 is carried out into the cavity 3 formed with the lid 2 at dielectric 
substrate 1 front face, and the closure of the inside of a cavity 3 is airtightly 
carried out to the dielectric substrate 1 with which the package A for high 
frequency possesses dielectric layer 1a and dielectric layer 1b with the lid 2. 
[0018] The strip conductor 5 which an end is connected with the RF component 4, 
and has termination 5a is formed in the front face in the cavity 3 of the dielectric 
substrate 1 . And the grand layer 7 is formed in the front face opposite to the field 
in which the strip conductor 5 of dielectric layer 1a was formed at the whole 
surface. Moreover, the conductor layer 8 for attaching a lid 2 is formed around 



the strip conductor 5 of the dielectric substrate 1 . 

[0019] In this package, the strip conductor 5 forms the signal-transmission track 
of microstrip structure for the central conductor with nothing and the grand layer 
7. in addition, a signal-transmission track - the above-mentioned microstrip - 
other grand layers may be formed in both the sides of not only a conductor but 
the strip conductor 5, and the track of KOPURENA structure with a gland is 
sufficient in the grand layer 7. 

[0020] (Connection) The connection with a waveguide is prepared in the wiring 
substrate of this invention again. The structure of a connection is explained 
below. First, opening in which the conductor is not formed, and the so-called slot 
hole 6 are formed in the part which stands face to face against the strip 
conductor 5 of the grand layer 7. 

[0021] and in the front face of the grand layer 7 containing the slot hole 6 of 
dielectric layer 1a In the perimeter which laminating formation of the dielectric 
layer 1b is carried out, and surrounds the slot hole 6 in this dielectric layer 1b the 
conductor of Waveguide B - the plurality for connecting the grand layer 7 with a 
wall electrically is perpendicular - a conductor 9 forms under at intervals of [ a ] 
quarter-wave length - having - **** - this - perpendicular - the field surrounded 
with the conductor 9 forms the matching section 10 of the impedance at the time 
of connection with a waveguide. 

[0022] the above-mentioned track configuration - setting - a microstrip -- the 
electromagnetic coupling of the strip conductor 5 of a conductor is carried out to 
the slot hole 6 - in other words, electric power is supplied to the slot hole 6 by 
the electromagnetic coupling, this electromagnetic-coupling structure is indicated 
by JP, 3-1 29903, A, and, specifically, is shown in the top view of the dielectric 
substrate 1 of drawing 1 (b) - as - a microstrip - an electromagnetic coupling 
can be carried out by forming so that termination 5a of the strip conductor 5 of a 
conductor may project by die-length L of the quarter-wave length of signal 
frequency from slot hole 6 core. However, the electromagnetic coupling is 
possible for association not necessarily good not only in the combination of said 



dimension but other combination. 

[0023] furthermore, perpendicular - perpendicular to a conductor 9 in the interior 
of dielectric layer 1b - the location which surrounds a matching section 10 while 
connecting between conductors 9 electrically - the conductor more than two- 
layer » the band 12 of each other is especially formed in parallel with the grand 
layer 7 at intervals of [ b ] below quarter-wave length less than 1/2 wave, as 
[ show / consequently, / in drawing 2 / this matching section 10 ] - perpendicular 
- a conductor 9 eye length and a conductor - it will be surrounded with the 
conductor which consists of the shape of a grid from which a band 12 serves as 
a side glance, and can intercept completely that an electromagnetic wave is 
revealed outside in a matching section 10 according to the structure of the shape 
of this grid, a waveguide [ in / by it / a connection ], and a microstrip - conversion 
efficiency with a conductor can be raised more. 

[0024] moreover, the object for the connection for connecting with Waveguide B 
in the base of dielectric layer 1b, as shown in drawing 1 (c) -- a conductor - the 
band 13 is formed. 

[0025] in order to connect Waveguide B to such a wiring substrate, it is shown in 

(a) outline sectional view when connecting the waveguide of drawing 3 , and the 

(b) bottom view - as -- flange B' of Waveguide B - the object for connection - a 
conductor - it is connectable with a band 13 by carrying out low attachment. 
[0026] moreover, perpendicular - the matching section 10 surrounded with the 
conductor 9 is the same as the opening 14 of Waveguide B, or being set as size 
smaller than it is desirable. It is desirable that it is size especially smaller than the 
opening 14 of Waveguide B. 

[0027] That is, when the cross section of the opening 14 of Waveguide B is a 
rectangle as shown in drawing 3 (b), the magnitude of the opening 14 is L2 and 
W2, and when a matching section 10 also consists of a rectangle of L1 and W1, 
it is especially desirable L1 <=L2 especially L1<L2 and W1 <=W2, and that it is 
WKW2. Especially the relation between L1 and L2 has desirable <=(L2x0.6) L1 
<= (L2-0.1mm), and the relation between W1 and W2 has desirable <=(W2x0.6) 



W1 <= (W2-0.1mm). 

[0028] This can reduce the variation in the property at the time of connection, as 
a result of being able to make high the probability for a matching section 10 to be 
contained by the waveguide opening 14, by making magnitude of a matching 
section 10 smaller than the waveguide opening 14, even if a location gap occurs, 
when attaching Waveguide B in dielectric layer 1b of Package A. Moreover, 
when the magnitude of a matching section 10 and the waveguide opening 14 is 
the same and Waveguide B is connected from the point of dependability using 
low material etc., the meniscus of sufficient low material may not be made but 
dependability may be inferior. 

[0029] In this invention, it is desirable to form a conductor 1 1 in the interior 
[ directly under ] of the slot hole 6 of this dielectric layer 1 b, as shown in drawing 
1 . This conductor 1 1 centralizes an electromagnetic wave, and although it can 
also be operated as a dipole antenna for raising affinity with a waveguide, it can 
be operated as a straightening vane for preparing the flow of an electromagnetic 
wave especially. That is, this conductor 11 controls radiation of the 
electromagnetic wave from a strip conductor 5 to a top, and has the operation 
which shuts up an electromagnetic wave in a matching section 10. 
[0030] Moreover, in connection of Waveguide B, as shown in drawing 4 , 
adhesion immobilization of the connection member 15 of dedication on the 
inferior surface of tongue of dielectric layer 1b can be carried out, and connection 
immobilization of flange B' of Waveguide B can be carried out by low attachment, 
a screw stop, etc. at the connection member 15. 

[0031] the package A of this drawing 1 the dielectric substrate 1 , a strip 
conductor 5, the grand layer 7, and a conductor layer 8 - perpendicular - a 
conductor 9, a conductor 1 1 , and a conductor - a band 12 and the object for 
connection - a conductor it is advantageous at the point that a band 13 can be 
calcinated collectively and manufactured using the manufacturing technology of a 
well-known ceramic multilayer substrate. 

[0032] In this connection structure, the electromagnetic coupling of the signal in 



the strip conductor 5 connected with the RF component 4 within the cavity 3 is 
carried out with the slot hole 6 prepared in the grand layer 7, a matching section 
10 is passed further, and a signal is transmitted to Waveguide B. 
[0033] In the high frequency package A of this invention shown in above- 
mentioned drawing 1 , the dielectric substrate 1 becomes and can consist of 
ceramics, organic resin, or those complex, as the ceramics - aluminum2 - after 
being able to form with the glass ceramic ingredient which consists of complex of 
ceramic ingredients, such as 03, AIN, and Si3N4, a glass ingredient or glass, 
and minerals fillers, such as aluminum 203, and Si02, MgO, and fabricating in a 
predetermined substrate configuration using these raw material powder, it is 
formed by calcinating. Moreover, as organic resin, it can form with the printed 
circuit board and Teflon (trademark) substrate which consist of an organic 
system ingredient. 

[0034] Moreover, each transmission line and the grand layers 7 which bear 
transfer of a signal, such as a strip conductor 5, can be formed with low 
resistance metals, such as refractory metals, such as a tungsten and 
molybdenum, and gold, silver, copper, etc., and these can be suitably chosen 
according to the substrate ingredient to be used, and they can form them in one 
with the conventional laminating technique. 

[0035] For example, that what is necessary is to carry out printing spreading at 
the non-calcinated body using refractory metals, such as a tungsten and 
molybdenum, and just to calcinate at the temperature of 1500-1900 degrees C in 
forming a substrate with ceramic ingredients, such as aluminum203, AIN, and 
Si3N4, when forming a substrate with a glass ingredient and a glass ceramic 
ingredient, it can produce by calcinating at the temperature of 800-1100 degrees 
C similarly using copper, gold, silver, etc. In addition, when forming a substrate 
by the insulating material containing organic resin, a track and a grand layer can 
be formed by applying a paste using copper, gold, silver, etc., or pasting up a 
metallic foil. 

[0036] Next, it evaluated using the network analyzer about the transmission 




characteristic by connection with the package A for high frequency of this 
invention and Waveguide B as shown in above-mentioned drawing 1 . 
[0037] the package used for measurement is perpendicular spacing of a 
conductor, and a conductor - the number of insertion of a band, and a conductor 
- spacing of a band was changed and produced. The transmission characteristic 
result at this time was shown in Table 1. 
[0038] 



[Table 1] 






mm 




S21 




Pallia 




fBIHb 






(mm) 




(mm) 


(dB) 


1 


0.3 


0 


0.8 


5.8 


2 


0.3 


1 


0.4 


3.8 


3 


0.3 


3 


0.2 


3.6 


4 


0.6 


0 


0.8 


6.2 


5 


0.6 


1 


0.4 


4.7 


6 


0.6 


3 


0.2 


4.6 



= 1.30mm 



[0039] perpendicular so that clearly from Table 1 - a conductor - receiving - a 
conductor sample No. 14 which do not form a band - receiving - a conductor - 
a transmission characteristic can be improved and especially perpendicular by 
forming a band, - a conductor - average spacing - less than 1/4 and a 
conductor » band spacing - less than 1/2 wave of sample No. -- 2 and 3 showed 
the property with a as good transmission characteristic (S21) as 4.0dB or less, on 
the other hand, perpendicular - a conductor - it turns out that average spacing 
became [ the transmission characteristic (S21) ] larger than 4.0dB at sample 
No.4-6 more than quarter-wave length, and the loss of a signal has occurred 
between signal-transmission track-waveguides. 
[0040] 

[Effect of the Invention] According to this invention, in transmission of the signal 
of the signal-transmission track and waveguide which were formed in the wiring 
substrate front face, it is possible to carry out efficiently by low loss and low 



reflection, and the hermetic seal of a RF component can also be certainly 
performed also in package structure as explained in full detail above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is for explaining the package for high frequency as an example of 
the wiring substrate of this invention, and (a) is an outline sectional view for the 
outline sectional view and (b) to explain the bottom view of the dielectric 
substrate 1, and for (c) explain connection structure with Waveguide B. 
[Drawing 2] the matching section in this invention is surrounded - perpendicular - 
- a conductor and a conductor - it is drawing for explaining relation with a band. 
[Drawing 3] They are (a) outline sectional view when connecting the package for 
high frequency of drawing 1 with Waveguide B, and the (b) top view. 
[Drawing 4] As other examples of the wiring substrate of this invention, it is an 
outline sectional view for explaining connection structure with the waveguide B of 
the package for high frequency. 
[Description of Notations] 
A The package for high frequency 




• 



B Waveguide 
B* Flange 

1 Dielectric Substrate 

1a The 1st dielectric layer 
1b The 2nd dielectric layer 

2 Lid 

3 Cavity 

4 RF Component 

5 Strip Conductor 
5a Termination 

6 Slot Hole 

7 Grand Layer 

9 Perpendicular - Conductor 

10 Matching Section 

12 Conductor - Band 

13 Object for Connection - Conductor -- Band 
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